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Abstract: Pacritinib (previously known as SB- 1 5 1 8) is an innovative selective inhibitor of Janus 
kinase 2 and FMS-related tyrosine kinase 3 providing potential in the treatment of hematological 
malignancies such as myeloproliferative neoplasias, acute myeloid leukemia, and various 
lymphomas. Pacritinib has potent antiproliferative activity in Janus kinase 2 and/or FMS-related 
tyrosine kinase 3 activity-dependent cell lines and an ability to promote apoptosis and inhibit 
the signal transducers and activators of transcription (STAT) pathway. Pharmacokinetic studies 
have indicated a good per os bioavailability and favorable kinetic parameters. To date, promis- 
ing results have been produced in five completed early-phase clinical trials in which pacritinib 
has been studied. Pacritinib displayed interesting activity and an acceptable safety profile, with 
mild to moderate gastrointestinal disorders being its most common adverse effects. 
Keywords: pacritinib, SB-1518, JAK inhibitors, myeloproliferative neoplasms, acute myeloid 
leukemia, lymphoma, treatment 

Introduction 

Pacritinib (previously known as SB-1518) is an innovative selective inhibitor of 
Janus kinase 2 (JAK2) and FMS-related tyrosine kinase 3 (FLT3) providing potential 
in the treatment of hematologic malignancies such as myeloproliferative neoplasias 
(MPNs), acute myeloid leukemia (AML), and various lymphomas. Pacritinib has potent 
antiproliferative activity in JAK2 and/or FLT3 activity-dependent cell lines and the 
ability to promote apoptosis and inhibit the signal transducers and activators of 
transcription (STAT) pathway. In this review, we profile pacritinib and summarize its 
clinical development and give an overview of the pathways it is involved in and the 
diseases in which it has already been tested. 

Dysregulation in tlie JAK-STAT pathway 
in hematological malignancies 

The JAK family consists of four nonreceptor intracellular tyrosine kinases (JAKl, 
JAK2, JAK3, and tyrosine kinase 2 [TYK2]) that are closely associated with cytokine 
receptors and that transduce signals to the nucleus on activation. Although in humans 
JAK3 is predominately expressed in hematopoietic cells and colon endothelial cells, 
the remaining JAK family members, JAKl, JAK 2, and TYK2, are ubiquitously 
expressed. The engagement of a cytokine or growth factor to one of their transmem- 
brane cytokine receptors leads to transphosphorylation of the JAK family members 
that are associated with them and the recruitment and phosphorylation of STAT pro- 
teins on tyrosine residues.' The phosphorylated STATs (pSTATs) are then dimerized 
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and enter the nucleus, where they regulate the expression of 
a wide spectrum of genes involved in biological processes, 
such as cell proliferation, angiogenesis, immune response, 
and apoptosis (Figure 1)? 

A specific mutation in the tyrosine-protein kinase JAK2, 
JAK2 V6 1 7F, is present in the maj ority of patients with MPNs 
(almost all patients with polycythemia vera [PV] and half of 
the patients with primary myelofibrosis [PMF] and essential 
thrombocythemia [ET]), which leads to an overactivation 
of the JAK2-STAT pathway (gain-of-function mutation) 
by reducing the hindering effect of the pseudokinase on the 
kinase portion of the molecule.' '' The presence of this muta- 
tion has been described in other hematological malignancies 
as well, but to a much lesser extent: roughly in 3%-5% of 
patients with myelodysplastic syndromes and less than 5% 
of patients with AML.^ '^ 

Subsequent studies identified JAK2 exon 12 mutation in 
patients with JAK2 V617F-negative PV and mutations in 
the MPL gene, encoding for the thrombopoietin receptor, 
in patients with JAK2 V6 1 7F-negative ET and PMF Most 
recently, another mutation was identified in patients with 
JAK2 V6 1 7F-negative and MPL-negative MPNs in the gene 



encoding calreticulin {CALR)J-^ In all cases, the presence of 
the above-mentioned hallmark mutations leads to an activated 
JAK-STAT signaling, suggesting this pathway is critical for 
MPN pathogenesis. 

JAK2 gain-of-function mutations are rarely observed 
in lymphomas. However, aberrant expression of proteins 
involved in the JAK-STAT pathway, leading to its activation, 
has been described in a variety of lymphomas such as diffuse 
large B-cell lymphomas (DLBCL), Hodgkin's lymphomas 
(HL), and primary mediastinal B-cell lymphoma,'-'" with a 
dual role of promoting cell proliferation and immune evasion, 
making it an appealing target for pathway-directed therapy. 
JAK2 amplifications and gains have been described in up to 
a third of patients with HL and 30%-50% of patients with 
primary mediastinal B-cell lymphoma," '^ two different neo- 
plasms that share several common features. For example, in 
nodular sclerosis HL with amplification of 9p24. 1 , it has been 
shown that not only programmed cell death -1 (PD-1) ligand 
genes residing in this genomic locus are overexpressed but 
also JAK2 located 322 kb upstream from PD-Ll on 9p24.1. 
JAK2 amplification was also shown to increase and specifically 
induce PD-1 ligand transcription and to enhance sensitivity 




Figure I Inhibitory effects of pacritinib in the FMS-like tyrosine kinase (FLT3) and Janus kinase (JAK) — signal transducer and activator of transcription (STAT) pathway. 
Notes: (a) The FLT3 receptor is composed of five extracellularimmunoglobulin-like domains, a transmembrane domain (TM), a juxtamembrane domain QM) and a tyrosine- 
kinase domain consisting of 2 domains that are connected by a tyrosine- kinase insert. FLTJ with internal tandem duplication (ITD) or mutation (MUT) is activated independently 
of ligands at the cell surface. FLTJ-ITD mutations, as well as TKD mutations, result in the constitutive activation of FLT3 kinase and its downstream proliferative signaling 
pathways, including the RAS/MAPK kinase (MEK)/extracellular signal-regulated kinase (ERK) pathway and PI3K/AKT pathway. In addition, and in contrast to wild-type FLT3 
signaling, FLTJ-ITD potently activates the STATS pathway inducing expression of genes that are important for cell growth. Pacritinb inhibits FLT3, FLT3-ITD and FLT3D83SY 
mutant blocking the downstream effects of this pathway, (b) The Janus kinase (jAK) — signal transducer and activator of transcription (STAT) pathway is also depicted. The 
JAK2 receptor is activated by a signal from cytokines or growth factors. Activation of JAK2 leads to phosphorylation of STAT proteins, allowing for dimerization of the STAT, 
which then migrate into the cytoplasm and translocate into the nucleus, allowing for transcription of their target genes. Pacritinib inhibits JAK2, both wild type and mutant 
forms blocking this pathway as well. 
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to JAK2 inhibition, defining the PD- 1 pathway and JAK2 as 
complementary rational therapeutic targets. Loss-of-ftinction 
mutations in SOCS-1 that lead to delayed degradation of the 
phosphorylated JAK2 and increased activity of STATS"'" and 
gene rearrangements by translocation involving the JAK2, 
such as t(4;9)(q2 1 ;p24), have also been described in primary 
mediastinal B-cell lymphoma and HL.'^ Interestingly, activa- 
tion of JAK-STAT signaling has been observed even in the 
absence of genetic abnormalities in lymphomas. An aberrant 
dysregulation of a network of cytokines in the microenviron- 
ment, such as interleukin 1 0,"" " has recently been implicated 
in the activation of the pathway. 

JAK2 V6 1 7 mutations are rare in AML patients and found 
more commonly in patients with t(8:21)."'" Increased levels 
of phosphorylated JAK2 were found to be a predictor of poor 
response to chemotherapy and a factor of poor prognosis,^" 
which justifies its consideration as a therapeutic target in this 
disease.^' Increased activity of STAT3 has been reported in 
20%-50% of AML patients, although it is still unclear how 
this contributes to the pathogenesis of the disease. 

FLT3 and hematological 
malignancies 

FMS-related tyrosine kinase 3 (FLT3) is a class 3 trans- 
membrane tyrosine kinase receptor that stimulates cell 
proliferation on activation and is expressed in immature 
hematopoietic cells, placenta, brain, gonads, and lympho- 
hematopoietic organs such as the liver, the spleen, and the 
thymus. It is also expressed in various hematologic 
malignancies including most AML subtypes, B-cell acute 
lymphoblastic leukemia (ALL) some T-cell ALL, and chronic 
myelogenous leukemia in blast crisis.^' FLT-3 receptor 
becomes activated when bound to its FLT3 ligand (FLT3L), 
which leads to its unfolding and homodimerization. The 
formation of homodimers switches on its intrinsic tyrosine 
kinase activity and recruits a number of intracellular pro- 
teins to its intracellular domain. The target molecules are 
phosphorylated and activated, and then they enter the cell 
nucleus, where they regulate the expression of many genes 
related to cell survival, proliferation, and differentiation.^^ 
FLT3 mutations are either internal tandem duplications 
(ITD) of 300-400 bp or point mutations. FLT3-ITD resuhs 
from a duplication of a fragment within the juxtamembrane 
domain-coding region. These abnormalities lead to over- 
activation of the FLT3 pathway and dysregulation of the 
physiological processes that it controls (Figure 1). Up to one 
third of patients with AML have one of these mutations, and 
their prognosis is very poor.^' 



Myeloproliferative neoplasms 

MPNs include, among other entities, PMF, Py and ET. Patients 
with PV and ET have a more protracted clinical course and 
are prone to vascular and thi-omboembolic events, whereas 
patients with PMF suffer from much more constitutional 
symptoms and have a more rapid disease progression and 
a higher predisposition to progress to AML.^' MF may also 
develop from another MPN (postessential thrombocythemia 
MF [PET-MF] or postpolycythemia vera MF [PPV-MF]). 

JAK inhibitors in MF 

The only curative treatment for PMF is allogeneic stem cell 
transplantation. Candidates for allogeneic stem cell trans- 
plantation are traditionally young patients with two or more 
adverse features (ie, hemoglobin levels <10 g/dL, isolated 
cytogenetic abnormality, constitutional symptoms, or blasts 
lower than 1 %)}^ However, not many patients undergo alloge- 
neic stem cell transplantation because of advanced age, pres- 
ence of comorbidities, or lack of donor; therefore, treatment 
is either supportive (eg, transfusions) or palliative, aiming for 
control (eg, hydroxyurea and splenic irradiation). Androgens 
have also been shown to improve anemia in patients who 
are not transplant candidates,^' whereas erythropoietin and 
immunomodulatory agents with or without steroids have 
also been used with satisfactory results; however, their use 
is still off-label.'" A major breakthrough in the delineation 
of the pathogenesis of MPNs was the identification of the 
JAK2 V6 1 7F mutation, which ultimately led to the develop- 
ment of JAK2 inhibitors. At this time, more than 10 JAK 
kinase inhibitors have been advanced into clinical trials, and 
one of them, ruxolitinib, was recently approved for patients 
with MF, either primary or postpolycythemia or postthrom- 
bocythemia. Controlled Myelofibrosis Study with Oral JAK 
Inhibitor Treatment I and Controlled Myelofibrosis Study 
with Oral JAK Inhibitor Treatment II are the clinical trials 
on which this approval was based. They demonstrated that 
splenomegaly was reduced and constitutional symptoms were 
improved, but hematological toxicity was notable (anemia 
and thrombocytopenia). '' 

AML 

AML is classified, using the World Health Organization 
classification system on a combination of morphology, 
immunophenotype, genetic, and molecular abnormalities 
and clinical features. This classification attempts to identify 
biologic entities that are amenable to targeted therapy, or at 
least to a treatment plan that will provide a better overall 
survival with fewer relapses. Certain mutations such as FLT3, 
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NPMl, and CEBPA confer prognostic significance in adults 
with normal karyotype AML and help develop a strategy. 
Patients with mutations in NPMl and double mutants for 
CEBPA without T^XT^-ITD mutations have a better prognosis 
and are usually treated with chemotherapy alone. In contrast, 
patients with FLT3-YYD mutations have an adverse progno- 
sis, as mentioned earlier, and allogeneic transplantation is 
included in the treatment plan if a donor is available.'^ 

FLT3 inhibitors in AML 

Several oral FLT3 tyrosine kinase inhibitors, including 
lestaurtinib (CEP701), sunitinib malate, sorafenib, and 
midostaurin (PKC412), have been developed and tested in 
clinical trials with AML patients. Although there is evidence 
of antileukemic activity in Phase II studies, most responses 
are incomplete and transient."'^'' Lestaurtinib and midostaurin 
can safely be combined with standard chemotherapy and 
are currently tested in clinical trials that compare outcomes 
when chemotherapy is used with or without those agents. In 
a randomized trial of therapy for FLT3 mutant AML in first 
relapse, 224 patients received chemotherapy alone or fol- 
lowed by 80 mg of the FLT3 inhibitor lestaurtinib twice daily. 
However, lestaurtinib treatment after chemotherapy neither 
increased response rates nor prolonged survival of patients 
with FLT3 mutant AML patients. An increase in FLT3 ligand 
after the administration of induction chemotherapy may 
impair the ability of these agents to inhibit their target. 

Lymphomas 

Non-Hodgkin's lymphoma consists of a diverse group of 
hematologic malignancies variously derived from B cell 
progenitors, T cell progenitors, mature B cells, mature T cells, 
or (rarely) natural killer cells. Hodgkin's lymphoma (HL) 
is a group of malignant neoplasms characterized by Reed- 
Sternberg cells in a reactive cellular background. Although 
certain gene expression profiles can further subclassify 
DLBCL and several genetic and molecular abnormalities 
have been described in lymphoma patients, these are still 
not used to guide treatment, but this is expected to change 
soon.^' " Regarding JAK-STAT signaling, it has been shown 
that this pathway is aberrantly activated in many lymphomas 
by multiple mechanisms, although only JAK3 -activating 
mutations have been identified.''^* '' 

JAK inhibitors in lymphomas 

Because the JAK-STAT pathway activation has been impli- 
cated in the pathogenesis of lymphomas, it became an 
appealing target for pathway-directed lymphoma therapy. 



Nonselective JAK-STAT inhibitors such as AG490 were 
shown to induce cell death and apoptosis in HL, multiple 
myeloma, and non-Hodgkin's lymphoma cell lines,'*" whereas 
AUH-6-96 was shown to selectively affect cell viability 
of cancer cells harboring aberrant JAK-STAT signaling 
by down-regulating the expression of STAT3 downstream 
target antiapoptotic genes, such as Bcl-xL, and inducing 
programmed cell death."' Lestaurtinib, an orally bioavail- 
able multikinase inhibitor that has recently been shown to 
inhibit JAK2 in myeloproliferative disorders, has also been 
shown to inhibit proliferation and induce apoptosis in HL."*^'"*' 
AZD1480 showed antiproliferative activity in preclinical 
models of HL by decreasing the secretion of various cytok- 
ines and the expression of the immunosuppressive PD-Ll 
and PD-L2. Taken together, these preclinical observations 
provide a rationale to fiirther exploit the potential of JAK 
inhibitors as antilymphoma agents. 

The clinical development 
of pacritinib 

Pacritinib (SB 15 18) is a novel, low-molecular weight, selec- 
tive inhibitor of JAK2 and FLT3 with potent therapeutic 
application in MPNs, AML, and lymphomas (Figure 1)."^ 
The structure and the pharmacological profile of pacritinib 
were first described by Hart et al,"*^ who subsequently tested it 
against more than 50 other protein kinases covering all major 
families of the human protein kinome. It was designed 
with the aid of computational chemistry as a small-molecule 
adenosine triphosphate-site competitive inhibitor of JAK2 
kinase. It contains a pyrimidine core within a macrocyclic 
structure and has favorable physicochemical and pharmaceuti- 
cal properties. It exhibits much higher selectivity for JAK2 
than JAK3 or JAKl (half maximal inhibitory concentration 
[IC5J =23 nM, 520 nM, and 1,280 nM, respectively). It also 
inhibits FLT3 and FLT3D835Y mutant, rendering it active not 
only in MPNs but also in AML. Pacritinib is 3.66-fold more 
selective for FLT3D835Y mutant {\C^^=6 nM) than FLT3 
(IC5u=22 nM). It inhibits both wild-type JAK2 and the mutant 
form of JAK2 (JAK2 V6 1 7F) and has potent antiproliferative 
activity even in cells without the JAK2V6 1 7F mutation. As 
reviewed later, pacritinib induces lower myelosuppression 
compared with other JAK inhibitors''^ ''* and is more selec- 
tive than other FLT3 inhibitors,^'' whereas the concurrent 
inhibition of both FLT3 and JAK2 may help override the 
chemoresistance that results from the interactions between 
stromal cells and leukemic cells often observed in AML,'" 
making it a very promising anticancer agent. It showed 
activity against JAK2- and FLT3 -dependent leukemic cell 
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lines,*^ and on the basis of its good oral bioavailability, it 
was selected for evaluation in two mouse tumor models: the 
Ba/F3-JAK2V''"'' and the MV4-11 allograft and xenograft 
studies, representing cell lines dependent on mutant and 
FLT3 signaling, respectively. In the JAK2V6 1 7F-driven 
disease model, pacritinib demonstrated dose-dependent tumor 
growth inhibition"'^ and nomalization of splenomegaly and 
hepatomegaly at well-tolerated doses. In the model of FLT3- 
ITD-driven leukemia, pacritinib demonstrated significant 
survival benefits, again at very well-tolerated doses.'" In other 
preclinical models of AML, pacritinib in combination with 
pracinostat, a histone deacetylase inhibitor, showed synergy in 
tumor growth and reduction in metastasis, whereas a JAK2 or 
FLT3 signaling decrease was noted, along with normalization 
of several plasma cytokines, growth factors, and chemokines, 
providing a rationale for the combination of these two agents 
in AML patients with JAK2 or FLT3 mutations. '' 

Pharmacokinetics 

and pharmacodynamics 

The pharmacokinetics (PK) of pacritinib were originally 
analyzed via oral and intravenous administration in animals 
(mice, rats, and dogs). In mice, the levels of the drug were 
higher in the lungs and lower in the brain. Pacritinib is more 
than 99% bound to plasma proteins in dog, mouse, and human 
plasma, as indicated by plasma protein binding studies. As 
showed by a radioactivity distribution study executed in mice, 
the highest concentrations of pacritinib were observed in the 
gastrointestinal system and the bile, whereas the lowest were 
seen in the central nervous system and bones. 

As far as humans are concerned, the oral pharmacokinetics 
of pacritinib were assessed in three clinical trials (SB1518- 
2007-001, SB 15 18-2007-002, and SB 15 18-2008-003), with 
the assessments being made on days 1 and 15 of each cycle. 
Pacritinib was given every 25-28 days at doses ranging from 
100-600 mg. Pacritinib seems to exhibit dose-related, but 
not dose-proportional, increases in exposure. Two clinical 
trials in healthy volunteers examined the PK parameters of 
pacritinib. One of them concerned fasting volunteers (n=24) 
to whom single doses of the drug (100, 200, and 400 mg) 
were administered within 4 hours of fasting after dosing and 
a 14-day washout period between treatments. The median 
time to reach the peak plasma concentration of the drug after 
administration (t ) and elimination half life (t,,.) did not 
show apparent changes with dose changes.'^ The second study 
examined the effect of food on the bioavailability and PK of the 
drug. Eighteen volunteers received 200 mg of pacritinib after 
having consumed a high-fat meal and being fasted. Under fed 



conditions, the mean concentrations, the peak plasma concen- 
tration of the drug after administration (C ) and area under 
the curve were higher than under fasted conditions.'^ 

Safety 

The adverse effects (AEs) of pacritinib were evaluated in 30-day 
repeated oral dose toxicity studies in both mice and dogs. From 
these studies, the maximum tolerated dose (MTD) of 80 mg/ 
kg/day was used for calculation of the starting dose in human 
clinical trials. In the above-mentioned clinical trials involving 
volunteers, 24 human subjects were treated in a randomized, 
crossover trial designed to evaluate the PK of pacritinib at doses 
of 100, 200, and 400 mg. Pacritinib was very well tolerated at 
the lower doses (100 and 200 mg), whereas at the dose of 400 
mg, AEs noted were mainly gastrointestinal, such as diarrhea, 
nausea, and vomiting.'^ In the SB 1 5 1 8-20 1 0-006 study, which 
assessed the effect of food on the bioavailability and PK of 
a standard dose of 200 mg of pacritinib, the drug was again 
well tolerated, with no SAEs reported and no AE leading to 
discontinuation. Three of 18 people experienced AEs (nausea, 
headache) that were mild to moderate in intensity. No significant 
differences under fasted and fed conditions were observed with 
regard to the safety profile of the drug.'^ 

To date, 191 patients with hematological disorders 
have received pacritinib: 187 of them (97.9%) experienced 
treatment-emergent AEs (including both drug-related and 
drug-unrelated). Grade 3/4 AEs were reported in 123 (64.4%). 
The main AEs were gastrointestinal disorders of mild to mod- 
erate intensity, with diarrhea, nausea, and vomiting being the 
most frequent ones. Other reported gastrointestinal disorders 
were constipation and abdominal pain or distention.''^ 

Pacritinib seems to provoke minimal myelosuppression, 
and hematologic AEs were rare. Of all patients who partici- 
pated in clinical trials, 1 9.4% experienced thrombocytopenia 
as a treatment-related AE and a 25.6% reported anemia as 
a treatment-emergent AE. Even in patients with very low 
platelet counts at baseline (<50,000/|J,L), no dose reductions 
were required. Other AEs reported were fatigue, peripheral 
edema, pyrexia, pruritus, dyspnea, cough, anorexia, dizzi- 
ness, headache, and insomnia. 

Clinical trials 

To date, there have been eight clinical trials concerning pac- 
ritinib, five of which have been completed, one of which was 
terminated, and two of which are recruiting (Table 1).'^ 

One of the first clinical trials to be launched was an open- 
label Phase I/II trial (SBl 5 18-2007-001, clinicaltrials.gov 
identifier NCT00719836) to establish the MTD of pacritinib 
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as single agent when administered orally daily in patients with 
advanced myeloid malignancies and to further assess the clini- 
cal benefit rate in patients with MF who were scheduled to be 
treated at the recommended dose. The total number of patients 
enrolled was 76, but the first results announced concerned 36 
patients (31/36 MF, 5/36 AML) who were treated at 6 dose 
levels, from 1 00-600 mg daily, with a median number of prior 
therapies of two. At 600 mg, three of six patients experienced 
gastrointestinal dose-limiting toxicity. All three recovered 
and restarted pacritinib at a reduced dose. The most common 
related AEs recorded were diarrhea (33%; 4% grade 3), nausea 
(13%, all grade 1/2), and thrombocytopenia (4%, all grade 
3/4). At the time of analysis, 2 1 MF patients were evaluable for 
response: seven of 17 (41%) with palpable splenomegaly had 
a decrease in spleen size by physical exam of 35% or more, of 
whom four (24%o) had a decrease of 50%o or more." It was later 
reported that eight patients achieved a 50% or higher spleen 
dimension reduction, and nine patients had a normalization of 
the number of white blood cells during treatment (two-thirds 
of whom received doses of 400 mg or higher). 

Another open-label Phase I/II study evaluated pacritinib 
in patients with chronic idiopathic MF (SB15 18-2008-003, 
clinicaltrials.gov identifier CT00745550); 55 patients were 
enrolled in this study. ^'-^^ The purpose of the Phase I part was 
to establish the MTD of pacritinib when administered orally 
daily. Five escalating dose cohorts were formed (dose levels 
100, 200, 400, 500, and 600 mg), and patients received the 
drug in 28-day cycles repeated every 28 days for up to 1 year 
if treatments were tolerated and there was no progressive dis- 
ease. The purpose of the Phase II part of the trial was to assess 
the clinical benefit rate in subjects treated with pacritinib at the 
recommended dose (400 mg). In the Phase I part (20 patients), 
three of the patients had improvement in splenomegaly. The 
response was estimated according to the MF-international 
working group criteria, the treatment effect on splenomegaly 
was measured using magnetic resonance imaging, as in the 
previous study, and the symptom relief was estimated using 
the Myelofibrosis Symptom Assessment Form. In the Phase I 
portion of the study, 20 patients with MF were treated and 
three (15%o) achieved clinical improvement in splenomegaly 
response, whereas one (5%) had a partial response. Of note, 
in three of 14 patients with palpable spleens 5 cm or more 
below the left costal margin at baseline, the spleen became 
nonpalpable on study and responses observed were regardless 
of the presence of the JAK2V6I7F mutation. 

Magnetic resonance imaging results through week 24 
showed that 29 (59%)) of 49 evaluable patients had a 25% or 
greater reduction in spleen volume, and 27% of the above 29 



patients had a 35% or greater reduction in spleen volume. 
Regarding symptom relief, at week 12, all symptoms analyzed 
(such as abdominal pain, bone pain, early satiety, inactivity, 
night sweats, and pruritus) were relieved with the exception 
of fatigue, which was recorded as worsening. However, at 
week 24, even greater score improvement was observed for all 
symptoms, and similar improvement was observed in patients 
with baseline platelet counts lower than 100,000/|J.L.^^ 

In another open-label. Phase I study (SB 1 5 1 8-2007-002, 
clinicaltrials.gov identifier NCT0074 1871), 35 patients with 
relapsed/refractory lymphoid malignancies participated. 
One enrolled patient withdrew before receiving the drug. 
The purpose of the study was to establish the MTD, the 
safety and tolerability, and the PK/pharmacodynamic profile 
of pacritinib. Fifteen of the 35 patients had classic HL, 10 
had FL, 5 had MCL, 4 had DLBCL, and 1 had SLL. Patient 
cohorts received escalating doses of pacritinib orally once 
daily for 28-day cycles. The starting dose was 100 mg, and 
dose escalation was guided by the safety evaluation during the 
first cycle of treatment. Response was evaluated after 8 weeks. 
The MTD was not reached; however, 400 mg/day was the dose 
recommended for the second part of the study, as suggested 
by the PK/pharmacodynamic data obtained.^'' Responses in 3 1 
patients with at least a single follow-up tumor assessment were 
as follows: four patients had partial remission (two patients 
with MCL at doses of 300 and 400 mg/day and two with FL 
at doses of 400 and 600 mg/day), and 17 had stable disease 
(seven with FL, seven with HL, two with MCL, and one 
with SLL), but 13 of the 17 patients with stable disease had 
tumor mass reductions of 4%— 45%. None of the DLBCL 
patients responded, but the sample size was too small to draw 
conclusions.^^'^'' The most frequent events (> 1 0% of patients) 
were gastrointestinal toxicities: diarrhea (32%)), nausea/ 
vomiting (29%), constipation (26%)), and decreased appetite 
(12%). Most of the serious adverse events were unrelated to 
the study drug. Of note, in lymphoma patients, in contrast 
to MPN patients, the investigators could not find any useful 
biomarker of activity, as the baseline plasma level of cytokines 
and chemokines did not correlate with response. 

Another open-label. Phase II clinical trial (SB 1 5 1 8-20 1 0- 
005, clinicaltrials.gov identifier NCTO 1263 899) studied 
the efficacy of pacritinib in the treatment of patients with 
advanced lymphoid malignancies including HL, MCL, and 
indolent lymphoma (FL, lymphoplasmacytic lymphoma, mar- 
ginal zone lymphoma, and SLL). Twenty-eight patients were 
enrolled (ten with HL, ten with indolent lymphoma, and eight 
with MCL). The purpose of the trial was to assess the overall 
tumor response of pacritinib by CT/18-fluoro-deoxy glucose 
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positron emission tomography scan and bone marrow biopsy, 
the durability of response, and the safety/tolerability of the 
drug. The patients received 400 mg per day orally for at 
least two 28-day cycles repeated every 28 days. Response 
was assessed using the international working group Revised 
Response Criteria for Malignant Lymphoma." Of 24 patients 
with at least a single follow-up assessment, 17 patients had 
stable disease (five patients with HL, four with MCL, and eight 
with FL), one patient with FL had partial remission, and one 
with HL achieved a complete remission.^^ 

A Phase II trial (NCT01436084), which enrolled 
eight adult patients with myelodysplastic syndrome (low, 
intermediate I, intermediate 2, and high risk) who had 
received at least a single line of prior therapy, has been ter- 
minated based on collaborating sponsor decision. 

At this time, a Phase III clinical trial (Oral Pacritinib Versus 
Best Available Therapy to Treat Myelofibrosis, clinicaltrials. 
gov identifier NCTO 1773 187) is still recruiting to compare the 
efficacy of pacritinib with that of best available therapy (any 
treatment except for tyrosine kinase inhibitors) inpatients with 
PMF, PPV-MF, or PET-MF, whereas another one (Oral Pacri- 
tinib Versus Best Available Therapy to Treat Myelofibrosis With 
Thrombocytopenia, clinicaltrials.gov identifier NCT0205578 1 ) 
will compare the efficacy of two dose-schedule groups of pac- 
ritinib (pooled once-daily and twice-daily dosing groups) with 
that of best available therapy in patients with PMF PPV-MF, 
PET-MF, and thrombocytopenia (Table 1). 

Conclusion 

Pacritinib (previously known as SB-1518) is an innovative 
selective inhibitor of JAK2 and FLT3 providing potential in 
the treatment of hematological malignancies. Pacritinib has 
potent antiproliferative activity in JAK2 and/or FLT3 activity- 
dependent cell lines and the ability to promote apoptosis and 
inhibit the STAT pathway. It has showed antitumor activity in 
mouse models bearing the JAK2 and FLT3 mutations, and 
clinical trials further support its efficacy and safety profile. In 
MF patients, pacritinib led to disease responses, with improve- 
ment in splenomegaly and constitutional symptom relief In 
patients with various lymphoma subtypes, clinical benefit was 
also observed. Pacritinib induces lower myelosuppression com- 
pared with other JAK inhibitors,''^ ''* and no dose reductions for 
thrombocytopenia were necessary in Phase II trials. The most 
common treatment-related adverse events recorded were gas- 
trointestinal toxicity. Pacritinib is also more selective than other 
FLT3 inhibitors,^* whereas the concurrent inhibition of both 
FLT3 and JAK2 may help override the chemoresistance result- 
ing from the interactions between stromal cells and leukemic 



cells often observed in AML,'" making it a very promising 
anticancer agent. Although the development of pacritinib con- 
tinues with ongoing Phase III trials, it remains to be determined 
whether it can considerably affect disease progression or alter 
bone marrow histologic features (eg, fibrosis) in MPNs, and 
whether it can alter the prognosis of FLT3-ITD mutant AML. As 
we move from molecule-targeted to pathway-directed therapy, 
it will be interesting to see fixture clinical development focusing 
on optimal combination agents that target multiple mechanisms 
leading hopefully to deeper and sustainable responses improv- 
ing the survival of our patients. 
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